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stored ones. With the exception of A. oppositifolia and P. longifolia, a
signiﬁcantly higher radical scavenging activity was observed in the
stored compared to fresh materials. There was no signiﬁcant
difference in the antioxidant activity based on the β-carotene-linoleic
acid model between the stored and fresh materials. Extract obtained
from freshly harvested A. oppositifolia showed a mutagenic effect at
5 mg/ml against Salmonella typhimurium TA 1535 strain whereas no
such effect was recorded in the stored material. There was no
mutagenic effect detected in both the stored and fresh materials of
other plant species. The results suggest that stored plant materials can
still be biologically potent and possibly safe to use after prolonged
storage. However, it would be prudent to study each plant individu-
ally, particularly those that may contain poisonous compounds.
doi:10.1016/j.sajb.2013.02.127
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The genus Solanum is difﬁcult and complex taxonomically due to
the gross morphological variability between and within species as a
result of human interference and other factors. This study investi-
gated some species in the genus Solanum with a view to resolving
some of these conﬂicting taxonomic issues, using numerical
evaluation with a greater advantage of combination of sixty-two
(62) characters which are representatives of both morphological
(vegetative and ﬂoral) and anatomical characters of the species of
Solanum and observations were made on ten species of Solanum.
Principal Component Analysis (PCA) and Single Linkage Cluster
Analysis (SLCA) were employed to elucidate the relationship among
the taxa. The resulting dendrogram showed the grouping of the taxa
into two major clusters. Our results showed clear separation of S.
nigrum and S. americanum. Principal Component Analysis factor
loading of the characters showed that characters such as leaf base,
stomata type, trichome type, guard cell area on adaxial surface and
crystal type were important in delimiting the taxa studied. It was
concluded that S. americanum and S. nigrum which were considered
synonyms were distinct species while S. anomalum was closely
related to the section of Oliganthes and distant to Torva where it was
classiﬁed.
doi:10.1016/j.sajb.2013.02.128
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Jumellea fragrans and Jumellea rossii, both named “Faham”, are two
epiphytic orchids endemic to the Mascarene Islands (Reunion,
Mauritius) widely used for their aromatic and medicinal properties.
Cultivation of these orchids is currently non-existent, so gathering and
poaching in natural populations provide the supply. Continued use of
this resource and the reduction of its natural habitat now result in a
drastic decline of its natural populations. In order to prevent the
decline of these taxa, to preserve its natural evolution in the wild, and
to answer to the local consumers demand, we initiate a multi-
disciplinary project. The main aim of the so-called “ORCHIFAH”
project is to provide the scientiﬁc background requisite for the
production of Faham at an industrial level. An ecological approach is
set to characterise the environmental conditions (light, temperature,
watering) for an optimal biomass production. In vitro conditions of
asymbiotic germination are currently determined. The biochemical
components variation of populations of the two species are analysed
by RMN spectrometry. The development of an appropriated extractive
mode of volatile compounds is planned. All this information will help
us to accurately characterise the biology of Faham and the conditions
of its production, essential prerequisites for the development of an
agricultural production chain. The results will also allow us to
determine the conservation status of the species and recommenda-
tions for the management of wild populations. The poster will explicit
the different steps of the implementation of an agricultural production
chain. The ﬁrst results in each ﬁeld will be presented.
doi:10.1016/j.sajb.2013.02.129
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Mountains are one of the most important and yet environmen-
tally sensitive habitats in the world, they act as reservoirs of species,
and have frequently served as refugia for organisms during periods
of climate change and provided subsequent sources for speciation. As
temperatures increase due to global climate change, species are
shifting to higher altitudes to escape the effects of warming at lower
altitudes. The aim of this study is to investigate the environmental
conditions of alpine species which survive in seasonally snow-
covered areas along high altitude south-facing sites at the base of
rock scarps. This study was undertaken near Kotisephola Pass in the
Drakensberg at ca. 3300 m.a.s.l. The study site portrays botanical
micro-zonation below a rock scarp, which is a likely function of long-
lasting snow banks in deeply shaded areas lasting for~six months.
The snow melts faster with increasing distance from the scarp face.
Three zones were identiﬁed; these reﬂect variations in vegetation
and are characterised by distinct Helichrysum species. Temperature,
solar radiation, snow longevity/depth and soil moisture were
measured using Hobo and Tinytag data loggers in all three zones to
monitor changes over the ﬁve winter months when the plants are
covered by various depths of snow. In addition, air temperature and
humidity were measured at hourly intervals on plant canopies and
stems using iButton temperature loggers in the three zones.
Temperature variation across the zones was recorded during both
snow accumulation and gradual snow melt through the ﬁve months
and demonstrates contrasting environmental conditions associated
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with differential snow melt and longevity. These results will provide
a very detailed assessment of the environment experienced by these
alpine plants, and help identify implications under climate change
scenarios.
doi:10.1016/j.sajb.2013.02.130
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Human activities, especially intensive agricultural production in
grasslands, have resulted in a signiﬁcant loss in the earth's
biodiversity. In southern Africa, the greatest biodiversity loss has
been in the grassland biome, mainly as a result of the cultivation of
natural grassland and urban sprawl. Biodiversity is affected by
precipitation regimes, availability of soil nutrients and grazing
practices. Our study investigated the effect of soil nutrients and
grazing intensity on biodiversity along a rainfall gradient in semi-
arid grassland of South Africa. We conducted vegetation and soil
surveys in high grazing (HG) and low grazing (LG) grasslands around
Bethlehem and Bloemfontein in the Free State, and Kimberley in the
Northern Province. Species richness increased from Kimberley to
Bethlehem; this geographical gradient was positively associated with
rainfall and correspondingly with soil nitrogen (N) and carbon (C),
but negatively with soil pH. This could be due to more decomposable
phytomass, and subsequently N together with C which is deposited
on the soil surface in the higher rainfall area of Bethlehem. Soil pH
presumably had a negative effect on species richness as a result of
less intense leaching of the base cations in the lower rainfall areas of
Bloemfontein and Kimberley. Comparisons between LG and HG sites
revealed that Bethlehem had signiﬁcantly higher species richness at
LG than HG sites; soil pH was higher at the LG sites although the soils
of sites at both grazing intensities are regarded as moderately acidic.
Bloemfontein LG sites having slightly acidic soil had greater species
richness than the HG sites having neutral soil. In Kimberley no
signiﬁcant difference was found between neutral soil with LG and
slightly alkaline soil with HG. Our results indicate soil pH as the main
variable determining species richness in the study area, and hence a
possible indicator for monitoring biodiversity in semi-arid grassland.
doi:10.1016/j.sajb.2013.02.131
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Although modern agriculture has become heavily dependent on
the use of nitrogen fertilisers, most crops are unable to absorb and
metabolise the applied nitrogen efﬁciently, resulting in fertiliser loss
and consequent environmental pollution. Clearly, there is a need to
improve the nitrogen use efﬁciency of agricultural crops. Towards
this end, a potential approach is to generate transgenic plants that
overexpress the enzyme alanine aminotransferase (AlaAT), which
has been shown to increase nitrogen use efﬁciency in canola and rice.
Such transgenic plants produced more plant biomass (and grain
yield) using less nitrogen fertiliser than wild type plants. Transgenic
plants have been generated at the South African Sugarcane Research
Institute and evaluation is in progress to assess their nitrogen use
efﬁciency. The analyses include biochemical assays to determine
uptake of inorganic nitrogen (nitrate or ammonium), total nitrogen
in the plants, AlaAT enzyme assays and phenotypic assessments to
identify transgenic plants with improved use of nitrogen. The beneﬁt
of improved nitrogen use efﬁciency is that such plants would either
produce higher yields at the same level of applied nitrogen, or
similar yields at lower applied nitrogen when compared with wild
type plants. Consequently, it is envisaged that if nitrogen use
efﬁciency can be increased in sugarcane, then this would signiﬁcant-
ly reduce fertiliser costs and the input of nitrogen into the
environment without impacting negatively on yield.
doi:10.1016/j.sajb.2013.02.132
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The ornamental aquatic plant industry in South Africa and
elsewhere in the world has grown substantially during the last decade
and there is a renewed demand for several exotic species. Iris
pseudacorus, a submerged plant used in the horticultural industry,
classiﬁed as a category 1a invasive in the National Environmental
Management: Biodiversity Act, 2004 draft alien and invasive species
regulations. Certain countries have recognized the species as a
problematic plant. Knowledge of the mode of propagation of invasive
species and the efﬁciency thereof is vital in the management of
biological invasions. In this study we investigated the vegetative
propagation efﬁciency of Iris pseudacorus. The propagation efﬁciency
of different maturity stages of stem cuttings (upper, middle and low)
was investigated. Rhizome cuttings with four different lengths (1, 2, 4
and 8 cm) were studied to determine the ability of fragmented
vegetative parts to develop new plants. Upper and middle stems
showed the highest survival rates compared to lower parts of the stem
cuttings. Rhizome fragments of 2-cm were capable of developing into
a new plant. This implies that removal of even the smallest fragments
is necessary to control this plant. Submerged plants can spread easily
through fragmentation and manual removal will likely increase the
rate of spread. Generally, manual removal is considered as effective for
small infestations of Iris pseudacorus, however, this study indicates
that repeated removal of plant parts is imperative for an ecologically
sound management approach and effective eradication.
doi:10.1016/j.sajb.2013.02.133
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